ENGINE CONTROL APPARATUS 



BACKGROUND OF THE INVENTION 
The present invention relates to an engine control 
5 apparatus comprised such that, when a lock plate is disengaged 
from a stop switch knob, the stop switch is turned on to allow 
an engine of a small motorboat or the like to stop or to be in 
an idling state. 

A small motorboat is made to glide over water while taking 
10 a sharp turn or jumping so that an operator can enjoy a ride. 
This frequently causes the operator to fall into water. Due 
to this reason, it is required to, when the operator falls into 
water, stop the engine to prevent only the small motorboat from 
further progressing. Thus, a small motorboat is generally 
15 provided with a stop switch for allowing, when the operator falls 
into water, the engine to stop or to be in an idling state. 

Specifically, a handle bar of the small motorboat is fixed 
with a switch case. The switch case has at a stop switch knob 
for activating a stop switch of an insertable resin-made lock 
20 plate that has at the base end a tightened wire. The tip end 
of the wire is fixed to the wrist or the like of the operator 
so that, when the operator falls into water, the lock plate is 
disengaged from the stop switch knob to turn on the stop switch, 
thereby allowing the engine of the small motorboat to stop or 
25 to be in an idling state. 
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As described above, the lock plate is inserted to the stop 
switch knob to allow the engine to start . This causes a situation 
where, when another lock plate of a small motorboat or a plate 
member having a similar shape is inserted, a third party can 
5 start the engine without the owner's permission. In order to 
prevent such a situation where a boat is stolen, a conventional 
technique (as disclosed in Patent reference 1, for example) has 
suggested that a small motorboat having a control section in 
which a transponder incorporating an ID code is embedded in a 
10 lock plate and inside the switch case an antenna that can receive 
the ID code so that the engine is controlled based on the received 
information . 

The above conventional engine control apparatus is 
comprised such that the ID code of the transponder is transmitted 

15 via radio transmission to the antenna and the received 
information is transmitted to the control section so that the 
engine is started only when a previously registered regular ID 
code and the received ID code coincide. When the former is 
different from the latter, the engine is not started. This can 

20 start the small motorboat only when the regular lock plate is 
inserted to the stop switch knob and thus can prevent the boat 
from being stolen. 
[Patent Reference 1] 

Japanese Published Unexamined Patent Application No. 

25 2001-88789 
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However, although the above conventional engine control 
apparatus allows the switch case to provide the antenna for 
receiving the ID code transmitted from the transponder, the 
control section for communication or authentication of the ID 
5 code is provided at another position (e.g., in the vicinity of 
ECU of the small motorboat ) , thus causing the problem as described 
below. Specifically, the above conventional technique required 
the antenna and the control section to be electrically connected 
via a code or the like, thus causing a problem in which the wiring 
10 layout is complicated and the code tends to be disconnected, 
causing a reduced reliability in the apparatus. 



SUMMARY OF THE INVENTION 
The present invention is made in view of the above. It 

15 is an obj ect of the present invention to provide an engine control 
apparatus that allows the wiring layout of the control section 
for receiving an ID code to control the engine operation to be 
provided in a simpler manner and that prevents disconnection 
to provide an improved reliability. 

20 The present invention according to Aspect 1 is: an engine 

control apparatus, comprising: a switch case fixed to a handle 
bar; a stop switch body that is formed in the switch case and 
that allows an engine to stop or to be in an idling state; a 
stop switch knob that is formed in the switch case and that abuts 

25 with the stop switch body to activate the stop switch body to 
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allow the engine to stop or to be in an idling state; a lock 
plate insertable to the stop switch knob; a transponder that 
is provided at the lock plate side and that can transmit a 
predetermined ID code; and a control section that can receive 
5 the ID code transmitted from the transponder and that controls 
the engine operation based on the ID code; wherein the engine 
control apparatus is characterized in that: the engine control 
apparatus is comprised such that, when the lock plate is 
disengaged from the stop switch knob, the stop switch body is 

10 activated to allow the engine to stop or to be in an idling state; 
and in the control section, the antenna that can receive the 
ID code transmitted from the transponder is integrally provided 
with the communication circuit for the ID code and the antenna 
and the communication circuit are provided in the switch case. 

15 According to the present invention of Aspect 2, the engine 

control apparatus according to Aspect 1 is characterized in that 
the authentication circuit is formed at a substrate provided 
in the switch case and the substrate provides the antenna and 
a penetrated hole to which the stop switch knob can be inserted. 

2 0 According to the present invention of Aspect 3, the engine 

control apparatus according to Aspect 1 or Aspect 2 is 
characterized in that, in the control section, an authentication 
circuit for the ID code from the transponder is integrally 
provided. 

25 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a top view illustrating the engine control 
apparatus for the small motorboat according to an embodiment 
of the present invention. 
5 Fig. 2 is a right side view of Fig. 1. 

Fig. 3 is a top view illustrating the lock plate and the 
attachment of the engine control apparatus for the small 
motorboat according to the embodiment of the present invention. 
Fig. 4 is a front view illustrating the attachment. 
10 Fig. 5 is a diagram taken at the line V-V in Fig. 2. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Hereinafter, embodiments of the present invention will 
be specifically described with reference to the drawings. 

15 As shown in Fig. 1 and Fig. 2, the engine control apparatus 

for the small motorboat according to this embodiment is provided 
in the resin-made switch case 1 fixed to the handle bar H of 
the small motorboat . The switch case 1 provides the start switch 
knob 2, the stop switch knob 3, the stop switch body 6, and the 

20 control section 11. The reference numeral G in Fig. 1 denotes 
a grip that is grasped by an operator when the operator drives 
the boat. 

The start switch knob 2 is used to start the engine of 
the small motorboat. The knob is comprised such that, when the 
25 knob is pushed, then predetermined electrical conduction may 
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be obtained to start the engine. The start switch knob 2 can 
be provided to the switch case 1 with an arbitrary position and 
inclination angle . 

As shown in Fig. 2, the stop switch knob 3 is always biased 
5 by the spring 4 toward the direction adjacent to the surface 
of the switch case 1 (right direction in the same drawing) . When 
the lock plate 5 (which will be described later) is inserted 
between the surface of the switch case 1 and the projection of 
the stop switch knob 3 (as shown in the same drawing) , then the 

10 base end of the stop switch knob 3 (right tip end in the same 
drawing) is separated from the stop switch body 6. 

The stop switch body 6 is provided in the switch case 1 
and is activated when abutting with the base end of the stop 
switch knob 3 to allow the engine of the small motorboat to stop. 

15 This allows, when the lock plate 5 is disengaged from the stop 
switch knob 3, the stop switch body 6 to activate to allow the 
engine of the small motorboat to be forcedly stopped. 

The lock plate 5 includes a resin-made plate-like member 
and forms, as shown in Fig. 3, the notch 5a at one end in the 

20 plan view. The lock plate 5 also has at the substantial center 
two convex sections 5b and has at the other end of the plan view 
a hole 5c to which the wire 7 is inserted. The tip end of the 
wire 7 (not shown) is designed to be attached to the wrist or 
the like of an operator of the small motorboat. 

25 When the notch 5a is engaged with or separated from the 
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periphery side of the stop switch knob 3, the lock plate 5 can 
be inserted to the stop switch knob 3. This allows, when the 
operator falls into water, the lock plate 5 to be disengaged 
from the stop switch knob 3 via the wire 7. In the drawing, 
5 the reference numeral 8 denotes a circular ring-shaped metal 
fitting for inserting the tip end of the wire 7 to the hole 5c. 

The two convex sections 5b formed at the lock plate 5 have 
a groove-like shape over the surface of the lock plate 5 to which 
the resin-made attachment 10 incorporating the transponder 9 

10 can be attached. Specifically, this attachment 10 has at the 
lower face the clip section 10a as shown in Fig. 4 . The attachment 
10 is comprised such that, when the clip section 10a sandwiches 
the top and back face of the lock plate 5 (more specifically, 
the space between the two convex sections 5b) , the attachment 

15 10 can be attached. 

The transponder 9 is provided at the lock plate 5 side 
to hold a predetermined ID code and can transmit the ID code 
from an antenna (not shown) via radio transmission. The ID code 
includes information for providing an arbitrary engine 

20 performance. The engine performance includes, for example, the 
engine performance for a beginner or one for an experienced user . 
In this embodiment, the engine is first allowed to be in an idling 
state when the lock plate 5 is engaged with the stop switch knob 
3 to subsequently activate the start switch knob 2. 

25 The control section 11 is provided in the vicinity of the 
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stop switch body 6 in the switch case 1 and can receive an ID 
code transmitted from the transponder 9 and control, based on 
the ID code, the engine operation of the small motorboat. 
Specifically, as shown in Fig. 5, the control section 11 includes 
5 the antenna 12 on one substrate 13 on which the communication 
circuit and authentication circuit 14 are formed and is fixed 
to the interior of the switch case 1. 

The antenna 12 can receive an ID code transmitted from 
the transponder 9 and has a coil-like shape. The antenna 12 

10 is formed on the surface of the substrate 13 (left side in Fig. 
2) and is electrically connected to the communication circuit 
and authentication circuit 14 in the substrate 13 . Specifically, 
in the control section 11, the antenna 12 and the communication 
circuit and authentication circuit 14 are integrally formed and 

15 are provided in the switch case 1 . This allows the wiring layout 
to be simpler and prevents disconnection as compared to the case 
of the conventional antenna control section, thus improving the 
reliability of the engine control apparatus itself. 

The switch case 1 also normally includes the seal means 

20 for preventing water from flooding the interior . This prevents, 
even when the provision of the control section 11 in the switch 
case 1 causes the small motorboat to fall or to become submerged 
under a sea wave, the substrate 13 in the control section 11 
from flooding, thus preventing an electrical defect. If a part 

25 in which the control section 11 is provided in the switch case 



1 is filled with a predetermined resin for resin molding, the 
waterproofing effect can be further improved. 

Furthermore, the substrate 13 in the control section 11 
includes the penetrated hole 13a as shown in Fig. 5 to which 
5 the stop switch knob 3 can be inserted. This kind of structure 
can provide an effective use of space in the switch case 1, thus 
providing the switch case 1 with a smaller shape . The penetrated 
hole 13a has at the periphery the coil-like antenna 12 so that 
the stop switch knob 3 inserted to the penetrated hole 13a does 

10 not interfere with the antenna 12. 

Moreover, the authentication circuit 14 formed in the 
substrate 13 changes the engine performance based on the ID code 
received by the antenna 12 and the transponder 9 is detachably 
attached to the lock plate 5. This allows an operator to easily 

15 exchange the transponder 9 according to need. Specifically, 
the engine performance can be easily changed in an arbitrary 
manner depending on the operator's preference. 

The embodiment is described as in the above, however, the 
present invention is not limited to this. For example, the 

2 0 transponder and the lock plate also may be integrally provided 
(e.g., the transponder 9 may be inserted to the lock plate 5) . 
Although this embodiment allows the substrate 13 to have the 
penetrated hole 13a to which the stop switch knob 3 is inserted, 
the substrate 13 also may have no penetrated hole 13a so that 

25 the stop switch knob 3 is provided at a position other than the 
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one in the substrate 13. The substrate 13 also may form only 
the communication circuit so that the authentication circuit 
is formed at another part in the small motorboat. 

According to the present invention of Aspect 1 or Aspect 
3, in the control section, the antenna that can receive the ID 
code transmitted from the transponder is integrally formed with 
the communication circuit or the authentication circuit for the 
ID code and they are provided in the switch case. This allows 
the control section in the engine control apparatus to have a 
simpler wiring layout andprevents disconnection, thus improving 
the reliability of the apparatus. 

According to the present invention of Aspect 2, the 
substrate forming the authentication circuit has the penetrated 
hole to which the stop switch knob is inserted. This can provide 
an effective use of space in the switch case, thus providing 
the switch case with a smaller shape. 
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